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Introduction
an d th e lite ra tu re cite d th e re in ). T h ese in v e stig atio n s fo cu sed o n th e re a c tio n s o f l,3,5-triaza-2A 3-phosp h o rin -4 ,6 -d io n e s w ith oxidizing agents, e.g. h ex aflu o ro a c e to n e an d te tra c h lo ro o rth o b e n z o q u in o n e , le ad in g to sp iro p h o sp h o ra n e s, l,3 ,5-triaza-7,1 0 -d iox a-8 ,8 ,9 ,9 -te trak is(triflu o ro m eth y l)-2 A 5-p h o sp h asp iro [4 .5 ] d ec an -4 ,6 -d io n es a n d l,3,5-triaza-7 ,1 0 -* For parts 1-10 see ref. [6] and the literature cited therein, part 11: Z. Naturf. 51b, in press. ** Reprint requests to R. Schmutzler.
d io x a -8 ,9 -p e rc h lo ro b e n z o -2 2 5-p h o sp h asp iro [4 .5 ] d ecan -4 ,6 -d io n es, re sp e c tiv e ly [ 3 -5 ] .
R e c e n tly w e r e p o r te d an u n u su a l in tra m o le c u la r re a rra n g e m e n t th a t to o k place d u rin g th e p h o s p h o ry la tio n o f N -a ry lth io -N ,N '-d io rg a n o -N '-(trim e th y lsily l)u re as w ith d ic h lo ro p h o sp h in e s [7, 8] . T h e re su ltin g c o m p o u n d s w ere sh o w n to be fourm e m b e re d cyclic p h o sp h o ra n e s, th e 2 -ary lth io -2 -c h lo ro -l,2 ,3 -trio rg a n o -l,3 ,2 P -d ia z a p h o s p h e tid in -4-ones. W e w ish ed to fin d o u t if th e sa m e k in d o f re a rra n g e m e n t w o u ld b e p o ssib le in th e field o f b iu re t-p h o s p h o ru s h etero cy c les, lead in g , in this case, to th e c o rre s p o n d in g s ix -m e m b e re d cyclic co m p o u n d s.
Results and Discussion
l,5 -B is(trim e th y ls ily l)-l,3 ,5 -trim e th y lb iu re t (1) w as allo w ed to re a c t w ith p -to ly lsu lfe n y l ch lo rid e 2 in a 1:1 m o la r ra tio (S ch em e 1). T h e rea ctio n w as c a rrie d o u t in d ic h lo ro m e th a n e an d o c c u rre d in s ta n ta n e o u s ly at 0°C , resu ltin g in l-(/> to ly lth io )-5 -trim e th y l-s ily l-l,3 ,5 -trim e th y lb iu re t (3). T his 0 9 3 2 -0 7 7 6 /9 6 /1 0 0 0 -1 4 9 4 $ 06.00 © 1996 Verlag der Zeitschrift für N aturforschung. A ll rights reserved.
D p ro d u c t w as c h a ra c te riz e d by 'H a n d 13C N M R sp e ctro sc o p y an d by e le m e n ta l analysis (see E x p e rim e n ta l se c tio n ), an d w as u sed in th e su b se q u e n t p h o sp h o ry la tio n re a c tio n w ith o u t fu rth e r p u rifica tio n . T he fra g m e n ta tio n is p re s e n te d in th e E x p e rim e n ta l section.
T he p ro p o se d m e ch a n ism o f fo rm a tio n o f th e cyclic d eriv ativ e 4 is sim ilar to th a t o f th io c h lo rop h o s p h o ra n e s [7, 8] , T h e c h lo ro a m in o p h o s p h in e 3a is first fo rm e d an d th e n u n d e rg o e s r e a rr a n g e m en t. T h e first sta g e inv o lv es an e le c tro p h ilic a t tack o f p h o sp h o ru s at n itro g e n , re su ltin g n o n e in reflu x in g to lu e n e re s u lte d in th e fo rm a tio n o f th e spirocyclic p h o s p h o ra n e , 2 -p h e n y l-l,3 ,5 -trim eth y l-l,3 ,5 -triaz a-7 ,1 0 -d io x a -8 ,9 -p e rc h lo ro -b e nz o -2 P -p h o sp h a sp iro [4 .5 ] d e c a n -4 ,6 -d io n e (7) (eq.
(1)). Its d ( 31P) v alu e o f -29.5 p p m is ch a ra c te ristic o f c o m p o u n d s o f th is class (see, e.g., [ 3 -5 ] ). C om - (2) 3561 (4) 2940 (4) -1723(3) 38.9(9) C (3) 5104 (5) 4733 (6) -1899(7) 93(2) C (4) 2998 (4) 4328 (3) -2917(4) 39.9(9) C (5) 954 (4) 4028 (4) (22) 3380 (4) 2472 (4) -5146(4) 44.9(10) C (23) 4707 (5) 2821 (4) -5267(4) 53.0(11) C (24) 5582 (4) 2263 (4) , >c°C
T ( 1) 7014 (6) 3583 (4) 8496 (3) 26.1(10) N (2) 8649 (6) 2801 (4) 7188 (3) 26.9(10) N (3) 5805 (6) 3647 (4) 7096 (3) 25.3(10) C (l) 3690 (7) 4826 (4) 8294 (4) 27.9(12) C (2) 1959 (7) 4949 (5) 8781 (4) 30.0(12) C (3) 975 (8) 5980 (5) 8784 (4) 34.8(13) C (4) 1702 (8) 6896 (5) 8312 (5) 39.7(15) C (5) 3413 (8) 6784 (5) 7821 (5) 40.0(15) C (6) 4393 (8) 5763 (5) 7802 (4) 36.1(14) C (7) 3747 (7) 1694 (4) 8970 (4) 28.4(12) C (8) 3206 (7) 674 (5) 9042 (4) 32.6(13) C (9) 2611 (7) 144 (5) 9921 (4) 33.4(14) C (10) 2536 (7) 625 (5) 10692 (4) 36.1(14) C (ll) 3085 (7) 1684 (5) 10598 (4) 30.0(13) C ( 12) 3667 (7) 2190 (4) 9735 (4) 26.7(12) C ( 13) 7094 (8) 4084 (5) 9300 (4) 35.3(14) C ( 14) 10357 (8) 
Experimental
A ll e x p e rim e n ts w ere ca rrie d o u t w ith exclusion o f air a n d m o istu re ; so lv e n ts w ere p u rified an d d rie d ac co rd in g to th e usual m e th o d s [12] . 
172.7(6) C l(3)-C( 10) 172.3(6) Cl(4)-C ( 11) 171.6(6) Of 1 )-C (7) 136.9(7) 0 (2 )-C ( 12) 135.0 (6) (9) 139.3(9) C (9)-C ( 10) 138.3(9) C( 1())-C ( 11 ) 142.7(8)
119.7 a c e to n itrile d iso rd e re d o v e r th e sam e reg io n . F u r th e r d etails o f th e stru c tu re d e te rm in a tio n s have b e e n d e p o s ite d at th e F a c h in fo rm a tio n sz e n tru m K arlsru h e, D -76344 E g g e n ste in -L e o p o ld sh a fe n . G e rm a n y , fro m w h ere this m a te ria l m ay be o b ta in e d on q u o tin g th e re fe re n c e n u m b e rs C SD 404759 (4a) a n d C S D 404758 (7).
A ck n o w led g e m e n ts
T h e a u th o rs th a n k P ro fesso r L. N. M ark o v sk ii a n d P ro fess o r Yu. G. S h erm o lo v ich fo r useful d is cussions. B A S F A G , B ay er A G , an d H o ec h st A G a re th a n k e d fo r g e n e ro u s gifts o f ch em icals used in this re se a rc h . T h e su p p o rt o f th e F o n d s d er C h e m isc h e n In d u s trie is g rate fu lly ack n o w led g ed .
